Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.099; data-to-parameter ratio = 13.9.
In the title compound, C 18 H 25 NO 4 , the benzofuran ring is almost planar and the morpholino ring displays a chair conformation. The packing of compound has a one-dimensional structure constructed through intermolecular O-HÁ Á ÁO hydrogen bonds. The conformation is stabilized by intramolecular C-HÁ Á ÁN and C-HÁ Á ÁO interactions.
Related literature
For biological activity, see: Araya-Maturana et al. (2002 , 2006 . For related structures, see: Dusausoy et al. (1973); Filarowski et al. (2005) ; Huang et al. (2004) . For the synthesis, see: Castro et al. (1983) . For hydrogen bonding, see: Desiraju (2002) . For puckering parameters, see: Cremer & Pople, 1975 Table 1 Hydrogen-bond geometry (Å , ). (14) 177 (2) Data collection: SMART-NT (Bruker, 2001); cell refinement: SAINT-NT (Bruker, 1999); data reduction: SAINT-NT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL-NT (Sheldrick, 2008); software used to prepare material for publication: SHELXTL-NT. Å, θ = 1.88 (14)° and φ = 161 (5)°. Surprisingly, the acetyl group at position 4 is not coplanar with the aromatic ring; the dihedral angle between the two least-squares planes is 66.84 (6)°, precluding the formation of an intramolecular hydrogen bond with the hydroxy group at position 5. This differs from the observation made in molecules like 2-hydroxy-6-methoxyacetophenone (Filarowski et al., 2005) or 2,6-di-hydroxy-acetophenone (Huang et al., 2004) where both, the acetyl and the phenyl ring are almost coplanar and, a rather strong (Desiraju, 2002) intramolecular hydrogen bond to the hydroxo group is defined. This is the case still for η 6 -2-hydroxyacetophenone-tricarbonylcrommium(0) (Dusausoy et al., 1973) where coordination to the metal could withdraw electron density from the aromatic ring, weakening conjugation to the acetyl carbonyl group.
It is interesting to note that the non-planarity have been previously predicted from solution data (Araya-Maturana et al., 2002) , suggesting the steric repulsion with the gem ethyl groups at position 3 is stronger than the intramolecular hydrogen bond. Finally, the analysis establishes that the conformation of the molecule is preserved at this respect in solution.
The packing of the molecule displays an intermolecular hydrogen bond between hydroxy hydrogen atom and the morpholino oxygen atom of an adjacent molecule (-x + 1, y + 1/2, -z + 1/2), with O···O of 2.764 (1) Å. This head to tail interaction leads to the formation of zigzag chains along the b-axis (Fig. 2) . The structure is stabilized by intramolecular interactions of the types C-H···N and C-H···O (details are given in Table 1 ).
The structure detemination supports the hypothesis that relates the lack of activity of the compound as a cell respiration inhibitor with the non planarity of the acetyl group in relation to the phenolic core.
supplementary materials sup-2 Experimental
The title compound was prepared from reaction of 4-(2-ethyl-but-1-enyl)-morpholine with 2-acetyl-1,4-benzoquinone (see Scheme 2), following the procedure described for the 3,3-dimethyl analog (Castro et al., 1983) . The reaction time was 2 h. X-ray quality crystals were obtained from the resulting solution after volume reduction and addition of a few drops of methanol.
Refinement
The hydrogen atoms were included in the refinements at geometrically idealized positions using a riding model, with C-H distances in the range 0.96 to 1.00 Å and U iso (H) values were set equal to 1.5U eq of the parent carbon atom for methyl groups and 1.2U eq for the others. The hydroxyl hydrogen atom was located in a difference Fourier map and refined without any constrain. supplementary materials sup-3 4-Acetyl-3,3-diethyl-5-hydroxy-2-morpholino-2,3-dihydro-1-benzofuran Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) −0.0059 (7) −0.0076 (6) C19 0.0398 (8) 0.0288 (7) 0.0274 (7) 0.0075 (7) −0.0043 (6) −0.0005 (6) C3 0.0305 (7) 0.0222 (7) 0.0263 (7) 0.0007 (6) 0.0004 (6) 0.0026 (5) C10 0.0362 (8) 0.0248 (7) 0.0265 (7) −0.0007 (6) 0.0046 (6) 0.0005 (6) C11 0.0569 (10) 0.0318 (8) 0.0311 (8) −0.0051 (7) 0.0082 (7) 0.0046 (6) 0.0241 (7) 0.0252 (7) 0.0252 (7) −0.0020 (5) 0.0009 (5) 0.0029 (5) C5 0.0245 (7) 0.0216 (7) 0.0257 (7) −0.0044 (5) 0.0000 (5) 0.0007 (5) C14 0.0360 (8) 0.0176 (6) 0.0249 (7) −0.0042 (6) −0.0015 (6) 0.0031 (5) O3 0.0437 (6) 0.0339 (6) 0.0306 (6) −0.0042 (5) −0.0063 (5) −0.0040 (4) C15 0.0388 (9) 0.0380 (8) 0.0301 (8) 0.0050 (7) 0.0022 (6) −0.0037 (6) C6 0.0279 (7) 0.0207 (7) 0.0284 (7) −0.0036 (6) −0.0025 (6) 0.0022 (5) O2 0.0446 (6) 0.0210 (5) 0.0288 (5) 0.0013 (4) −0.0005 (5) 0.0042 (4) C7 0.0374 (8) 0.0304 (7) 0.0231 (7) −0.0019 (6) 0.0032 (6) 0.0066 (6) C8 0.0406 (8) 0.0314 (8) 0.0278 (7) 0.0028 (6) 0.0106 (7) 0.0008 (6) C9 0.0301 (7) 0.0238 (7) 0.0314 (7) 0.0023 (6) 0.0055 (6) 0.0018 (6) Geometric parameters (Å, °) 
